An improved anisotropy measurement of the Lamb shift is obtained by means of a new method for the high-precision measurement of light intensities. The photon-counting techniques used in our previous work [Phys. Rev. A 20, 1299 (1979 
INTRODUCTION
The Lamb shift in one-electron atoms remains one of the most important tests of quantum electrodynamics (QED) and the underlying assumptions concerning the nature of electromagnetic interactions. ' The most accurate measurements to date are for the 2s S&&z Lamb-shift an- isotropy in He+ which is more accurate (+105 ppm) than our previous work by a factor of 2. We previously measured I~~a nd I~by photon-counting techniques. We have since found that a +200-ppm uncertainty is about the limit of what can be achieved with conventional photomultipliers or channeltron detectors.
The problem is that the sensitivity of electron multipliers is slightly dependent on the count rate due to changes in the pulse-height distribution, and hence the output is weakly nonlinear. This introduces a systematic error which cannot be removed because there are no known calibrating sources of sufficient linearity. Furthermore, the nonlinearity itself is unstable, as it depends on the gain of the electron multiplier.
We have now circumvented this problem by eliminating photon counting and instead measuring directly the photoelectron current emitted by a detector surface without proportional to pressure, we find that for a large signalto-noise ratio, the pressure dependence of the intensity ratio is given by r (p) = r (0)+(dr /dp)p .
Here r (0) Fig. 1 
to the anisotropy R =(r -1)(r~1) are summarized.
The anisotropy is nearly proportional to the ratio of the Lamb shift to the fine-structure splitting. It can be expressed in terms of R "'=0. 117 9680 .
Using the input data in Table I The results for three sets of ratio measurements obtained at the lowest achievable residual pressure of (7 5+0.5) X 10 Torr are given in the fourth column of This feature translates itself into the histogram (Fig. 3) The pressure dependence for the observed ratio is shown in Fig. 4 . The point at the lowest pressure po=(7. 5+0.5)X 10 Torr is the average value for the results in Table II 
